Cs 2 Hi 2 MgOi4S 2 , monoclinic, Ρ12ι/α1(No. 14), a = 9.338(2)Â, b= 12.849(4) Â, c = 6.361(2) k,ß = 107.07(2)°, V=729.6 À 3 , Z= 2, R gt (F) = 0.017, wR Tef sulphate hydrates contained different amounts of crystal water. For the syntheses of Tutton'salts with M 11 = Mg, Fe, Co, Zn, the M n sulphate heptahydrates were used, for M n = Mn, the sulphate monohydrate, and for M 11 = Ni, the sulphate hexahydrate. Differently coloured, mostly ideomorphous single crystals of dimensions up to 10 mm were obtained.
Source of material
• nH 2 0 in hot destilled water and ensuing evaporation of the solvent. The M 11 sulphate hydrates contained different amounts of crystal water. For the syntheses of Tutton'salts with M 11 = Mg, Fe, Co, Zn, the M n sulphate heptahydrates were used, for M n = Mn, the sulphate monohydrate, and for M 11 = Ni, the sulphate hexahydrate. Differently coloured, mostly ideomorphous single crystals of dimensions up to 10 mm were obtained.
Discussion
All compounds are isotypic and crystallize similarly to the Rb sulphates [1] , Rb selenates [2] and caesium hexaaquacopper(II) sulphate [3] . The structure is characterized by the irregular CsOs polyhedra with d(Cs-O) = 3.054(2) À -3.480(2) Â and somewhat distorted M n (H 2 0) 6 octahedra with <¿(M n -O) = 2.061(2) À -2.183(2) À, the latter being linked to the S0 4 tetrahedra by hydrogen bonds. Compared to the isotypic Rb sulphates [1] , one finds: 1. For all the different M 11 compounds, the lattice constants a, b, c increase on average by 1.2%, 3.2%, 2.1 %, respectively, due to the bigger Cs ion and hence to the larger volume of the CsOs polyhedron [4, 5] . The angle β increasing for all compounds by about 1.0° shows, in contrast to the Rb sulphates (slightly negative slope) a slightly positive slope in the linear correlation between β and the M u cation radii. With respect to the exchange of M n , the linear correlations between the lattice constants and the cation radii exhibit almost the same slopes as for the Rb sulphates. 4. While in agreement with chemical expectation, the sulphate group is practically invariant against the M n cation exchange in the hexahydrate complex, the volumes of both the M"06 and CsOs coordination polyhedra increase as the cation radii /?(M n ) [5] increase. However, for VfCsOs), the rate of increase is about two times smaller than for V(M U 06). [7] Atom Site SHELXS-97 [6] . DIAMOND [7] Atom Site SHELXS-97 [6] , DIAMOND [7] 
